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$\xi=Px+\Omega t-\xi_{0}$ , $\Omega=P^{3}$ (3)
. , $P$ \mbox{\boldmath $\xi$}o . ’/t $y$
.
, KP $U(\zeta)+$
$u(\zeta,y,t)$ ( , $\zeta=x-\frac{\Omega}{P}t,$ $U$ , $u$ . )
. 2 , $u$
$(u_{t}+6Uu_{\zeta}+6U_{\zeta}u+u_{\zeta\zeta\zeta})_{\zeta}$ -3%=0 (4)
. , $\zeta$ $uarrow 0,$ $(\zetaarrow\pm\infty),$ $y$
. 4
.
, (4) , KP ( (1))
.















, $\alpha_{1}$ $\alpha_{2}$ , $x$ , $\delta$
$y$ . , $\sigma_{1},\sigma_{2}$ $\theta$ .
2 $x$ , $\Gamma=\log|L|$ ,


















( $1(c)$ ). , $U$
, $\tilde{u}$ .





(8) (4) , $\tilde{u}$
. , $\tilde{u}$ $f$
.
$(Larrow\infty)$ , (6)
, $\exp(\xi_{1})\ll 1,$ $\exp(\xi_{2})\ll 1$ $\exp(2\xi_{1}+\xi_{2})\sim O\langle 1$)
. , $\exp(\xi_{1})\sim O(1/\sqrt{L}),$ $\exp(\xi_{2})\sim O(1/L)$ . ,
$\sqrt{L}\exp(\xi_{1})arrow\exp(\tilde{\xi}_{1}),$ $L\exp(\xi_{2})arrow\exp(\overline{\xi}_{2})$ . , (6) ,
.
$f=1+ \frac{K}{4\alpha_{1}^{4}}\exp(2\tilde{\xi}_{1}+\tilde{\xi}_{2})-\frac{1}{\sqrt{L}}[\frac{1}{\alpha_{1}^{2}}(1+\exp(\tilde{\xi}_{2}))\exp(\tilde{\xi}_{1})\cos(\eta)]$
$+ \frac{1}{L}[\exp(\tilde{\xi}_{2})+\frac{K}{4\alpha_{1}^{4}}\exp(2\tilde{\xi}_{1})]$ . (9)
(9) $1/L$ $1/\sqrt{L}$ , .









$\sigma_{0}=$ log $(\sqrt{K}/2\alpha_{1}^{2})$ , (14)
169
. $\alpha_{0}$ . (11) $xi_{0}$ (2) $xi$
.
$O(1/L)$ , $O(1/\sqrt{L})$ $(\tilde{f})$
, .
$\tilde{f}=-\frac{1}{\sqrt{L}}[\frac{1}{\alpha_{1}^{2}}\exp(\tilde{\xi}_{1}+\tilde{\xi}_{2}/2)\cosh(\tilde{\xi}_{2}/2)\cos(\eta)]$ . (15)
$\delta/\alpha_{1}=\alpha_{1}+\alpha_{2}$ , $\tilde{u}$ , .
$\overline{u}=\frac{1}{\sqrt{KL}}$ sech $\tilde{\xi}_{0}\{2\alpha_{0}^{2}$ sei $\tilde{\xi}_{0}-\alpha_{0}^{2}-\alpha_{2}^{2}+2\alpha_{0}\alpha_{2}t\bm{t}h\frac{1}{2}\tilde{\xi}_{2}$ tanh $\tilde{\xi}_{0}\}\infty sh\frac{1}{2}\tilde{\xi}_{2}$ cos $(\delta y+\theta)$
(16)






. $x$ , $y$ .
. , 4 . ,
,
.
, $u(x,y,t)$ , $u(x,y,t)^{2}$ .
-1 -1
$u= \sum$ $\sum\hat{u}_{k,l}(t)\exp\{i(kx+ly)\}$ , (18)
.
$k=^{N}- \tau l=-\frac{M}{2}$
$u^{2}= \sum_{\succ--\frac{N}{2}}^{\frac{N}{2}-1}\sum_{l=-M\tau}^{\not\in-1}\hat{w}_{k,l}(t)\exp\{i(kx+ly)\}$ , (19)
, $N$ $x$ , $M$ $y$ . , $k,$ $l$
$x$ , $y$ , $\hat{u}_{k,l},\Phi_{k,t}$ $u,u^{2}$ $k,$ $l$




,$\frac{d}{dt}\hat{u}_{k,l}+s_{k,l}\hat{u}_{k,l}=-3ik\hat{w}_{k,l}$ , $(k\neq 0)$ (21)
$\hat{u}_{k,0}=0$ $(k\neq 0)$ (22)
. , $\exp(s_{k,l}t)$ ,
$\frac{d}{dt}\{\exp(s_{k,l}t)\hat{u}_{k,l}\}=-3ik\exp(s_{k,l}t)\hat{w}_{k,l}$
$=\exp(s_{k,l}t)f(\hat{u}_{k,l})$ $(k\neq 0)$ (23)




$=g(t,\hat{v}_{k,l})$ $(k\neq 0)$ (24)
.
(24) 4 . $h=$ dt( ),






. , 2 4
(27)$n_{2,k,l}^{n}=h$ exp $(s_{k,l} \frac{h}{2})f\{\exp(-s_{k,l}\frac{h}{2})(\hat{u}_{k,l}^{n}+\frac{1}{2}n_{1,k,l}^{n})\}$ ,
(28)$n_{3,k,l}^{n}=h \exp(8_{k,l}\frac{h}{2})f\{\exp(-8_{k,l}\frac{h}{2})(\hat{u}_{k,l}^{\mathfrak{n}}+\frac{1}{2}n_{2,k,l}^{n})\}$ ,







$\hat{u}_{k,0}=0$ $(k\neq 0)$ (31)
.
,






$=2\alpha_{0}^{2}$ sei $\tilde{\xi}_{0}^{2}+\frac{1}{\sqrt{KL}}$ sei $\tilde{\xi}_{0}\{2\alpha_{0}^{2}$ sech $\tilde{\xi}_{0}-\alpha_{0}^{2}-\alpha_{2}^{2}$
$+2 \alpha_{0}\alpha_{2}ta\bm{h}\frac{1}{2}\tilde{\xi}_{2}$ tanh $\tilde{\xi}_{0}\}$ coeh $\frac{1}{2}\tilde{\xi}_{2}$ cos $(\delta y+\theta)$ (32)
1 . , $1/\sqrt{KL}=0.00953268$ ,
.











NX NY $dt$ $x$ $y$ (%)
A256 256 0.000005 $0arrow 6\pi$ $0arrow 2\pi/\delta$ 266761
$B$ 512 256 0.000005 $0arrow 6\pi$ $0arrow 2\pi/\delta$ 0.05173
$C$ 1024 256 0.000005 $0arrow 6\pi$ $0arrow 2\pi/\delta$ 133406 $x10^{-7}$
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1: . $(a)t=-0.2,$ $(b)t=$





3: 1 (a) $t=0$,
(b) $t=0.075,$ $(c)t=0.1,$ $(d)t=0.15$
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